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^tZ^A^««, ff-J-R 1 , R\ R 3 , A, G. J*»X*»Jitf£X. 
5 £-&(a2). ^ CS 2 ^##5iJ^^(a3)>gr, ^^g|^#(a4)^ 

io &mm°Pd-c&&T, &m±. ^^^^-r^^mm^ 

4p-^-^fi#(a2)^ CSa^^^T^W^J^ The Journal 
of Organic Chemistry (J. Org. Chem.),1954, % 19 $ 631-637 35(*9t 

15 Journal of Medical Chemistry (J. Med. Chem. ), 1993,$ 36 

% 1175-1187 #t#r&#^^£#^)^T. 

^^#^l^^#(a3)4 ^^8Ka4)^fHj ^^^T«fE S- 
^^JU&iHr-, £01C-200X^#2MtT, &*&*»NaH, Et 3 N, NaOH 
^K 2 C0 3 ^T^Wfo 

20 ^^"^t^(a5)^ #4W±###Jk(a6>£«l *i&&"sT# 

^ItfM.N-^&^N-^^^^, aUtjfe 0°C-200°C^fS]^^ 
T, £Mp NaH, EtgN, NaOH, K 2 C0 3 il C^C0 3 #£T»H&# . 
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. "Vv^ & . tor - 

B 2 X NHj R* X NHL X 

(.1) (M) (M) 

rjXXh * — n'X?N" SH 

g!J KSC{-S)OEl 0 jfi 

(M) (W) 
\ (.1) (b3) y 

5 

(b4). ^^CS 2 ^KSC(=S)OEt^^f#S«J^^(b5)^, &&i*$>ffc 
10 iSt^^(a4)A^T^#^^^^^#«#i^(a7). *M&# 

^VXmt^&tfl^m*L*h^ 4yk(a6)&a£^*t#(b6)J? 2-*8 

15 fe^(b6)^.l'i]^^^r^^0'C-20O°C^T 5 >Wf'B*£* fBf-iS, 
-«]^^t^#^LiAlH 4 , NaBH 4 . NaBH 3 CN i£, 

#, ^^KSC(=S)OEt^^^rv^+iL«'H^ Organic Synthesis (OS), 1963, 
20 % 4&, # 569-570 #t#^&&fr. #^^ST^^^^^^(A) 
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*+, Q^*JEf^ Zfl,M*. R\ R 2 . R 3 ^ A, J^X 

10 iLa#«i4b^4K<s2). m^mi^r^mmmx 

DCC, DIPC, EDOWSCL WSCMiCk BOP^DPPA, ^HT^^M* 
15 ii^HONSu, HOBt & HOOBt SS^fitffl . 8r&J0LM& 0°C-200°C^|^ 

#'lt /XT E A COOR 3 , M A S ?fp G JMT-^UH*: 




XOOIBU 




(c5) 
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OH 



ifi±Mitsunobu^^ilW^, ^0°C-200°C>^^T, £ 

^it^-^j n- f thf t , #j% mt^^^m^r 

#'ft&T E ^4-5-1^ M 4. S: 
15 ^&#&(E) 



£t» R l - R 2 - A, G, JfrXfrJJftgjL. 

#*t«4IL^^iL^A***»^ o°c-20(rc 





.3 



m m & B63/103K 



^;XTM^.SO^S0 2 : 

A*£* „ A*ip A*£* 

(•7) (fl) (Q) 

£t> R 1 ^ R 2 ^ R 3 ^ A, G, J^X^JLtfr^ 

&i££¥8L ft-JL'ft^fSk it^^it^fL, WfitflmS**] 

£<w ^f-4b^(a7)^it#U-fc*b^^i 
&%—^j$L&m.t£-#} 4-20 

^A#&(G) 

(M) fe2) ( g 3) 

X, A, G, JfcRHoXftfULo 
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jth^h, £ Journal of Medical Chemistry(J, Med. Chem.), 1993,$ 36 
% 1175-1187 %^4&3L7mtA/k. 

5 iiiMj Z-G-J. 




10 J. Chem. Soc. (1965), 774 

J. Chem. Soc. Perkin Trans 1, (1972), 3011 

<X> CO — - — <XK 

JACS,74,664,(1951); £®^M>J 4282227 

&5L&:MMfcikS A OH ^^#^1 #te^*^A. 

J. Chem Soc, (1965), 224; Bull Chem Soc Jpn (1968), 41, 2215; 0 4Ml 
^ri^iflkSS^r-?- 10-298180; Sulfur Reports, (1999), % 22 MZ; J Chem 
Soc comm., (1988), SSS: J. Heterocychc Chem., 19, 85_9_, (1982); Synthetic 

20 Communication, (1991), 21, 9_5_9_; Tetrahedron Letters, (1992), % 33 % 
49 $5, 7499 ; Synthetic Communications, (1993), 23(6), 743; g^L^i 
ttlfrtf-f 2000-239270; J. Med. Chem., (1985), 28, 1£26_; Arch Pharm, 
(1975), 308, 7, 5J2; Khim Gerotsikl Soedin, (1973), 8, 1026; Bull. Chem. Soc. 
Jpn., (1997), 70, 891; J. Chem. Soc. Perkin 1, (1973), 25Q; J. Chem. Soc. Chem. 

25 Comm., (1974), 8i9_; J. Chem. Soc. Comm. (1972), 32 0 

&iMf*sH ^Jl¥i0W AT#*iit## J. Chem. Soc. 



. 3 



% ® V 1165/103^ 



Chem. Comm., (1974), WJ&ijik&R. 

CI Br fyZtfUigitfi-fc^ Nal f-£JWJ . 



ec — - ^X— b>- — -eo— 



M,mm®fc%A^jUL&^% stir 2-^m»^^(hi) 

mt%%%Wfc. Synthetic Commumcations, 23(6), 743-748 (1993); 4 
Farmaco,Ed.Sci.,43,llM(1988)t^r^^, iti±4 2-^6^6SI 
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<h3). 

DMSO+, &^*h&jL&fry8jL> ^MW&yfctL$l*&ft 

5 ^(h4). 

THF-MeOH+, &&&®&¥^\*BMVfa&&T > ii.i±S*##TO 
#S>J3Wi5). 

10 #^f^^^^. 
tfi. 

ik. 




»Reissert^^^, mt^\^m^m^^^^s3\ *h*h 
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& Nol f Ml Mannich iL&#S>l 3 flMfM A(k5) , 

fik£iii± N-f »T^#5iJ#^(k6) 0 

ii$£4fl*»flLffl Mannich JSu&^vfcSAT* **tr &fc*#J t » 
10 -fitfflf f^J&rJCi^^E, 3 

3>h iti±^#Heterocycles, ^22^, #1 125,(1984)^31 

jtb^h i iti±-#-#X^o Heterocyclic Compound Chemistry, 
15 (Kondansha Scientific, RYamanaka^t^^^^' T^A^ 

20 1,2-6— J^> sfat ttflt $&St J£ 

««Na\ K\ Ca 2 \ jM4KA. JMU N,N-Jif^6»^N-f^ 

ic 50 

25 # 1000 nM iL jfcffc, to 0.01 nM $Jkh¥) 1000 nM, jtffcifc 0.05 nM 
500nM o ^*ib^^A^jy^#]^^^!fl^3^#* 
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■f. #o^i$tf&^&te#JM* At, #u*i* am, 

* p ^» , %W fete* 

tNU&&£J&, JL&&#M* plurane, 

#Wfc*M» P^»], antiseptic *l^^i**J*»>NJ!l^*I*] + . 

tm&mm *m&*.*j#] ^m&foM . 
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10 ^ >^.^ ^ ^ ^'J ^ ^.^J ^v^j^. 6^ ^^*-«fe^f ^ ^ o 

^vMm%±&fttilkfa*°^%%L antiseptics, 

fam^ $\awu ^n^^m^H^^nmm^ . 

20 f^iJt^ 1-500 mg/ A/A, >{fc& 10-300 mg/ A/A, &#PJflU&R*# 
AT, flF*J> ±J», B|L}*l^^A^^'lf?XT, f$L 

Mlk^J 0.1-100 mg/ A/A, 0.3-30 mg/A/A. 



% m =1$ ^70/103^ 



/^ N H 2 S3fc,18hr f 70% ' A <^fj 

# 40 ml (0.66 mmol) ^JSfcfb* ;kAj'J 4.5 g (33 mmol) 5,6-— f & 
^^ft*t****(40 ml)t . ##J^&&« 18 'hBtflS] Bfr£*»& 

^0**:70%). 

'H-NMR (270 MHz, DMSO-d 6 ) (ppm): 12.30 (br, 1H), 6.91 (s, 2H), 2.21 (s, 
6H) 

2] 

4-(5,6--f»^^l-2-^tt)T^^i^#'j^ 



# 35 pi (0.25 mmol) Jl TJ&fr 36 nl (0.25 mmol) 4-^T^.^Sb^ 
Af J 36 mg (0.20 mmol)##J # 5,6-Jl f 4MMHfc*-2^«* t . 4WJ W 
^L^80°CTW12'hBt^, fa/dte$j£MZM$$L. 
■f #^«^^f#^^^^4iJ:#(^:^^.^ 
11=4:1)^, 54 mg @ #fl^4b(/ t ^: 92 %). ifit^ LC-MS #f 
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if^Ri M = 292.12, (M+H) + = 293.40 



##^^#^^]2^l5]^^^vXT^^. xiit^l LC-MS 



it#ttL M = 264.09 , £$<Hi (M+H) + = 293.40 
4-(5,6-— fliA£^*-2-*^)Tifc&SS 
10 if^Rt M = 300.07, ^vfHJL (M+H) + = 301.3 

4] 

fm. i 

15 3-^f^.-^ttf^^#'J# 



# 5.02 g (27.7 mmol) 5- f «fe*-f 20 ml THF t , St 

JzfaM 11.1 ml 102MW&—¥3%X&%>#£ 80°CT« o 1.5 >btf&, 
# 30 ml 1M $&m$fa^ffT&£LjzM t . I s ] NVfl 

20 &mm&fa%£&&Tfcm,mi loomi st#^ ^^^sgaoo 
mix2)^ 0 m&fc&7K$t&zjM.z>mM : &, &mm-ftitfifaM:, st 

^WT^«» 3.91 g 0 fcffc^ifcO**: 85 %). 
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3- f ^-*Mf&f ^ 



HO 



J DMSO. (COa) 2 , Et 3 N 
v no 2 ci^Clj, -60t: 




# 5.5 ml (63.2 mmol) ¥Sfe|t>AJ>] 50 ml #^£-60 



°C. 20^Ht£, ;faA 9.13 ml (138.6 mmol) DMSO #&-60'CT»K 15 

1 t#^'J^ 3.91 g (23.3 mmol) 3-&&f 
Xt-^f 30 ^Ht>£, 4-60TCT**»A45ml =.ZiJBf, 

10 fc&©(150mlx2)*#.. mMM@^mffaM;#&'A&Tfcm, 
m ] l 5.02 g PI #>f-b^(*L^^^: 130 %). 

^Jflt 3 



ft&f-m. 2 +#M>W 5.02 g (63.2 mmol) 3-f ^-*Mf&f 
50 mlDMF t . fit^^A 3.06 ml (28.1 mmol) &&&&&Bt3fe 4.85 g (35.1 
mmol) 4ftB^#£501CT##. 9.5 #^^80°CI^#^ 
^.lOO^t. #250ml7jciaA5'j^tii^^t» fil^/fl 

20 &ajt^fflJ(100mlx3)^L^«feaft.4)t^. M^T^I^J^, 

M.:^^ZJSt =10:1)^, #£j248g(112ffimol)B#Wfc^0*£:48 

%). 



XT; 




15 
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m 93 # SI73/10351 



^-NMR (400 MHz, CDC1 3 ) (ppm): 7.98 (s, 1H), 7.73 (d, 1H, J = 8.28 Hz), 
7.65 (s, 1H), 7.27 (d, 1H, J = 8.32 Hz), 4.39 (q, 2H), 2.47 (s, 3H), 1 .41 (s, 3H) 

#m 4 

5 2-«-5-f»#[b]^^^]-^ 

VW_^ OEt aq.NaOH-THF-M^H^^-V.OH 
XJH ^ 20min » W% 

# 30 ml f gf , THF ^ 2 M :l)tf MbfcA#J£ 

j» 3 t##JiH> 2.17 g (9.87 mmol) JgJ^^-[b]^t 

10 &£m%fc>£m 50 ml -f ^, ##J 2.03 g (10.5 mmol) U #fc 

^(^LoV% 107%). 

'H-NMR (400 MHz, CDC1 3 ) (ppm): 7.94 (s, 1H), 7.74 (d, 1H, J = 8.56 Hz), 
7.69 (s, 1H), 7.27 (d, 1H, J = 8.30 Hz), 2.47 (s, 3H) 

is fm. 5 

4 tfl>JW 2.03 g (9.87 mmol) 2-&£.-5- f »ff[b]^ 
20 ^-f-lOml^t, ^^A799.2mg#l^«J-190-C o 100 ^Hf 
, ##f^i£>&^#> Rfc&**A 40 ml 0.5 M 6$&8fc#/f| ZM. £^(40 ml x 

2)$^ ^j40mi7m«^, m&&mm^. m^t^-^ 

i&mU^^j^.Zjn.Zjm = 20:1)^£, 1.41 g(9.51 mmol) 
D #^^(/X#^ 4 # 96 %). 
25 •H-NMR (270 MHz, CDC1 3 ) (ppm): 7.76 (d, 1H, J = 8.24 Hz), 7.62 (s, 1H), 
7.40 (d, 1H, J = 5.44 Hz), 7.24 (m, 1H), 7.17 (d, 1H, J = 8.24 Hz),2.47 (s, 3H) 
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& m # H74/10351 



6 



VV\ CC1 3 C0C1, A1C1 3] 
CH 2 C1 2 , •65'C.4h 




#10ml— &fifcfrA#.l 1.33 g (9.97 mmol) =.&4fc&*, ML#^I 



-fiMp^BB^#J.-65lC. 10 »A 1.12 ml (10.0 mmol) 

^Lftft..-fi-i±2DdHtJ&,**' 10ml^«#m5 f#Dl^ 1.41 g(9.51 

Bt40^#^, #^^-J.-40'C. ^iil'hQtlO^t^, 
10 J.0°C, 4I-4SL1 <J>Bt40^#>£, M 10 ml 1M #20 ml 

3.2 g^^Hfe^^R^Jt^K^ 120 g,&&)mt,m$ 686.7 mg 
(2.34 mmol) 11 #4fc£#0*^: 24 %). 
15 'H-NMR (400 MHz, CDC1 3 ) (ppm): 8.89 (s, 1H), 8.51 (s, 1H), 7.78 (d, 1H, J = 
8.28 Hz), 7.30 (d, 1H, J - 8.32 Hz), 2.53 (s, 3H) 

^m. 7 



6 t #3'J#J 686.7 mg (2.34 mmol) 3-&/ft¥ &$t&.-5-¥ & 
^[b]*^*f" 2.0 ml 1HF ?fp 3 .0 ml MeOH t , St^ A 2 ml 2 M & 
It^TKigyfe^^aT*^. 2*Mt45^^, irpA5ml2M^ 
25 tottate&fc. 60'C . ^HP 30 ^Hf^iaA 10 ml 2 M jfc&fr 30 



20 
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% m 3175/10351 



10 



15 



20 



ml7jc, ^jfcftjfl &££i^T$Mlt# J N& #I'J 438.9 

mg (2.28 mmol) g fcffc^^O**: 97 %)„ 

l H-NMR (400 MHz, CDC1 3 ) (ppm): 8.44 (s, 1H), 8.36 (s, 1H), 7.74 (d, 1H, J = 
8.04 Hz), 7.22 (d, 1H, J = 8.28 Hz), 2.50 (s, 3H) 

f-m. 8 



7 t#^J^f 438.9 mg (2.28 mmol) 3-#t&-5- f ^#[b]^ 
"frSfc-f 5 ml THF + , [5t#^A BH 3 .THF l^^t-STl#. 
1 'J>9t ISfrft/s, iaX4ml2M^^», lt^^A50ml ^^6S§„ 
#^■^^3011117^^^1^^, jk&fc&jky&Sfc. 

Biotage ^gL^St = 4:1)^, #f ij 347.6 mg (1 .95 mmol) 
nm^^lif^: 86%) 0 

^-NMR (400 MHz, CDC1 3 ) (ppm): 7.74 (d, 1H, J = 8.04 Hz), 7.65 (s, 1H), 
7.34 (s, 1H), 7.19 (d, 1H, J = 8.28 Hz), 4.89 (s, 2H), 2.48 (s, 3H) 

■frm. 9 



#^jjr* 8 tPJ^ 326 mg (1.83 mmol) 3-&&f ^JMf[b] 
^ v ^10ml-af^t> Gt#>fcA 0.262 ml il^t^^&TM 
#. 30dHfe i;oA30ml7]c, 10 ^Ht;M-^*,¥ ^(30 mlx2) 

^Jpt. 1&&&^TfoSfctfaMrfH-%L, m ] ] 397 .5 mg (1 .65 mmol) n # 





.3 



% m 45 Jg76/1033i 



4&£4&0*% 90 %). 

'H-NMR (270 MHz, CDC1 3 ) (ppm): 7.74-7.67 (m, 2H), 7.46 (s, 1H), 7.22 (d, 
1H, J = 8.24 Hz), 4.74 (s, 2H), 2.51 (s, 3H) 

5] 

jM* 1 



# 76.07 g (500 mmol) 2-#J.-3-^f ^A^J 100 g (990 mmol)<Hj 
36%ik&?fe500g2>M'. f^^0°CT^mW. il'f£»80ml 
^ 37.95 g (550 mmol)MM^7K^, P\ IftftffiSJiA 0-5 . 

*»A 100ml f*. »OiCTt#30^t. «FiU& 
^Mti^^-NaCl^t. l^l£'8>A*liif^, i§]EJt^J.«#^^ 

^tO'CT, 260.5 g (4000 imnol)|Wb4f 7^^.(550 ml)^t* 

^A^'J^ 99.0 g (1000 mmol)t,^(I) ^7^)^(650 ml) t > W90 
^4f, &^A 200 ml ZMXj SS . £30^ft#«Ui#*J4H$ 
tMWl)^^l'JW^+. flft^Mfra^ 0-5X^1*1. 

#s£$8#tM^iS-t W 12 »M*h jW^fraj^a. mzMz^^^&. 

f£JS$&&%&mk&J&^&&-.&&Z>ffi = 20:1->10:1-»7:1->5:1-»3:1) 

58.63 g (362 mmol) S #4b£#(/ t #: 72 %). 
^-NMR (270 MHz, CDC1 3 ) (ppm): 7.68 (2H, m), 8.13 (1H, m), 2.715 (3H, s) 
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ft m IS H77/10331 



2 

v NO, KzCOj.DMF.lOO'CUh 

5 1 t#^»J # 58.63 g (362 mmol) 2-^-3-^'J.f 

47.5 g (395 mmol) 2-3U&. 57.5 g (416 mmol) DMF 

«*<250 ml)& lOO'CTW 12 ^«^^««T^ 
#fi^DMF£!]--3fc&l. fa^UWfoWfa, WI;ftZJ6LL>m%^ 

10 ^#^a#J^*K6*t: = 10:l)&>fc, #5>J 62.86 g (267 mmol) 

'H-NMR (270 MHz, CDC1 3 ) (ppm): 7.54 (d, 1H), 7.29 (t, 1H), 7.03 (d, 1H), 
6.28 (s, 2H), 4.35 (q, 2H), 2.82 (s, 3H), 1.39 (t, 3H) 

15 3 

3-^4-2-^»«-4-f^#[b]^^#]^ 

rVCcooa ' BuONO(3 - 0eq - ) ' CUCN(1 - 3eq ^ (VV cooei 

COOEt DMSO.60°C,1.5h l s^S 

/fj*LZ&7/^£iU&##£, # 82.0 g (795 mmol) JWWfckTSJ 
30.9 g (345 mmol)|U&N;&i^'J 250 ml DMSO t 55 °C T#. 

20 #30^Mfc£&*f. *>h *2*hBtl^l««*^^r*W2+ff*J 
62.2 g (265 mmol) 3-#J.-2-^HJ.«-4-f JPM-[b]*«H* DMSO 
&&.(100ml), ^Bt-fi*8Jt^55TC. m&tiJ&Mm*^^- 60^C«# 
140^5, #&^#J.0'C, St#^E.0iCT^HbbA^#^#l'J^. 
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% m =B H78/103JT 



= 20:1->15:1->10:1)&4&, 15.59 g 
(63.6 mmol)# % #4fc^(/ t % 24 % )° 

'H-NMR (270 MHz, CDC1 3 ) (ppm): 7.73 (d, 1H), 7.44 (t, 1H), 7.30 (d, 1H), 
4.50 (q, 2H), 2.95 (s, 3H), 1.47 (t, 3H) 

5 

#m 4 

6j~ C ° 0Et m.oh-thZIbo^ ' 6£ C ° 0H **• Vih ' W 

#£#<$.3 fftSlti 15.59 g (63.6 mmol)3-#J-2-^M.»-4-f 
10 ^#[b]#^i£-f f #(150 ml), THF (150 ml>M<<150 ml)#>&^# t , 
M^eA 30 ml 5 M £JMd****#£ £&T## 2 <]> tf. £&&T 
**JS^J^, it^AlM|k^pHT^4, fl&Bfc&BI^JWMl 

tt^-f^W[b]fe\ 1.27 g (20 mmol)^^AS'J 18 ml 4* 

15 t, ^^i5oicTW2^Bt„ #ifc*u*ayNp^, 

#vMAT*#*#] . ^#^#^^^#(^: = 20:1) 

9.10 g (52.6 mmol)^ U #^^(^#^^^: 83 %). 
20 'H-NMR (270 MHz, CDC1 3 ) (ppm): 8.15 (s, 1H), 7.74 (d, 1H), 7.36 (t, 1H), 
7.25 (d,lH), 2.91 (s, 3H) 



^■mt 5 

3-((N,N-Jif^tt)f^)-4-f»^[b]*^^-^ 

| /-NH 2 



Co- 



HCOOH.HCHOaq. 



Et 2 0-THF, 0°C,lh ^s^S 80"C, 8h 
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% m =B H79/1035T 



& 0-C T > -F 15 ^F*3 , 4 t 9.10 g (52.6 mmol) 
3~f^-4-f Jj£#[b]#^# 6^(20 ml)^ THF(20 ml)&fcft;M 50 ml 
# 2.0 g (53 mmol)^45^^ t ^ » #WfSTt# 

fj 3-#J.f J^ff[b]^ 0 J>«# 11.5 (250 mmol)f 10.0 g 

(123 mmol)^ 37 %f S7»^aA5iJ^T^^t , 80°CT W 5 

10 T^#BNf?lfcf»¥*. ^^AlLlL^yJ^^^^jfe^-ffc, fit 

mt m^^m^mm{^t:z,m.z,m = ioi)mt, mi 2.61 

g (12.8 mmol)^ 3 #^^($ 24 %). ifci± 'H-NMR $rfU&ft 

1 5 'H-NMR (270 MHz, CDC1 3 ) (ppm): 7.66 (s, 1H), 7.26-7.09 (m, 3H), 3.65 (s, 
2H), 2.85 (s, 3H), 2.27 (s,6H) 

iN* 6 



#3.69 g (26 mmol)f iJ**'ASl20 ml^&#4£5 t##Jift 2.61 g 
(12.8 mmol) 3-((N,N-~¥ f &M-¥ [b]*Mr 

^6^(10 mix 2)^6^(10 ml x3)«, #f«j3.08g 
25 (8.88mmol)^@#^^, ^^J feQ^AO 4 ^: 69 %). 

tt-NMR (270 MHz, DMSO) (ppm): 8.19 (s, 1H), 7.93 (d, 1H), 7.36-7.25 (m, 




20 
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% m 15 H80/103S 



2H), 4.91 (s, 2H), 3.05 (s, 9H), 2.77 (s, 3H) 
6] 

^((l,4--f«l^-3-^.)fJ-)f JM^«Nh 
5 1 



# 30.5 g (256 mmol) N,N-~<f &f SfcJ&Ht—f ^ 10.9 g (153 
mmol)'tk^^>A^ 150 ml ^ 19.4 g(128 mmol)^ 2,3cfMII 

# 100ml f3M°A##J##&>W^ + , ^i^llgR 
pfcj^(50% 3 7jo^%pH>9)«#o #^«W^^J.&, ML 
iL^&T#fc#20*ft)\ ^^iit^^^A^'^L#, & 

15 10:l)£M-fc, #5iJ 11.33g(86mmol)@#^^#(^#W^%67%) 0 ^ 
l H-NMR *^it# fK^C^l^mk, 

'H-NMR (270 MHz, CDC1 3 ) (ppm): 7.28-7.07 (m, 3H), 6.93 (m, 1H), 6.57 (m, 
1H), 2.57 (s,3H) 

20 #j$L 2 

l,4--f &*|*WM* 



6c 



rt,20hrs 
67% (2 #) 



60 

H 
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Tft m 45 H81/10335 



# 12.7 g (134 mmol>kT§N?7fp 80 ml N,N-— f gfc^aAJ! 
-f^^^H + . ;fr*A&##. 1 8-9 g (67.9 mmol) 4-f &«5I 

&;£££&T#£M5^. #15.8g(134mmol)^^T@^A* 
t, ^^120°CTW5'J^30^#„ ^jil^T**^, 200 ml 
5 7jc, 1 M $kmt&&$-mt(pR = 3), $^&&&8&(200mlx2) 

= 5:l)*Wfc, #I>j9.24g(53mmol)H#^^(/ : %94 

! H-NMR (270 MHz, CDC1 3 ) (ppm): 7.25-7.09 (m, 2H), 7.03 (m, 1H), 6.90 (m, 
1 0 1H), 6.49 (m, 1H), 3 .78 (s, 3H), 2.55 (s, 3H) 

#401 3 

l,4--W-(N,N--m44¥ J0«^#£- 



— ¥ ^y^m^M^J-W^^25 ml 6^ 1^:=J$^ 

t. **1.4«je, ^Al0ml^«#^2t 

# #J#j 9.24 g (63.6 mmol) 1,4-— f l,4--«&$., %fefe.lL 

20 A5iJ^#t«^(pH- 12)^M>«^7 100ml, ^/fl ZMXM 
(100 mix 2)^. ft&7mmM-^^#fcfa&Tfc%> 12-93 
g (63.9 mmol) 9 #^^(*L^^^: 100.4 %). Jfl l H-NMR 

l H-NMR (270 MHz, CDC1 3 ) (ppm): 7.15-7.06 (m, 2H), 6.91 (m, 1H), 6.85 (m, 
25 1H), 3.71 (s, 3H), 3.59 (s, 2H), 2.74 (s, 3H), 2.27 (s, 6H) 




15 



# 5.9 ml (72.0 mmol)#J 37 7.08 ml (78 mmol) 50 % 



01806662. 3 



ife W 45 H83/103M 



1] 

f 39 M*A%»m\%r 

6T 

5 # 480 mg (2.49 mmol>fc 10 ml eg ^A^^Af'J^-f ^^^Ei^ll 

+ . ^A^|^#^#]3 t^'J^J 505 mg (1.91 mmol)4-(^^l-2-l. 
Jft&)T&&g£f** 724 mg (2.10 mmol)^((l,4-^f ^51^-3-^.) f J,)^ 

JET«. $&4^%JmM&%i{~& 1 ? mj.ZMZM = 8:1)& 

10 540mg(1.28mmol)4<l-((l,4-^f^?|^-3-^.)f^)^^l- 
2-J^tt)T^^i^(/ t ^: 67 %). 

2.0 ml 2 M iLA^7jCi^>^aAJ!| 6 ml »J # 540 mg 

(1 .28 mmol) 4-(l-((l ,4- Ji f ^51^-3-1.) f ^)^^-2-4M«^.)T $L & 

MW^-lffefl =8:1)^, 502 mg (1.28 
mmol) i) #^^?(^^: 100 %). i&5±^ LC-MS tm^i^rSA^ 

20 if#fc M = 393. 1 5, £ *>MiL (M+H) + = 394.2 



2] 

1 ^ilsj^^, $Ufl£|^£«'] 2 & 3 t#T**iW 
25 £iJWt!ky>&&M T4&&tofrM T^t Wk&¥o . &it&M LC- 



01806662. 3 



& m # H82/103m 



1!^/ EiOH,rt,2hrs 

V 76% (2 #) * 



10 



15 



+#I'J# 12.93 g (63.6 mmol) 1,4-— f J--3-(N,N-^f &. 
J^l^-f 60 ml Z^Sf- 1 , 4.36 ml (70 mmol)f 

^taTt#2.Mff^A6fc3til. ^#^i±ii, ^lOml^il^, 
16.66 g (48.4 mmol) 9 #^^#(^^^: 
76%). iti±^ ^-NMR^ii^^^Mi^. 
'H-NMR (270 MHz, DMSO) (ppm): 7.65 (s, 1H), 7.36 (d, 1H), 7.13 (t, 1H), 
6.91 (d, 1H), 4.74 (s, 2H), 3.82 (s, 3H), 3.01 (s, 9H), 2.65 (s, 3H) 

7] 

4<5-f|ui^#^l-2-J^)T^iL^«^^^ 



# 6.48 g (33.2 mmol) 4-^T§£ ZJfiS*»A 10 ml 5.0 g (27.7 
mmol) 5-fW»-24|^ <Li»&t . 80'CT« 1 'J^ 

0t#^A9Oml 6^.6SI„ mtBJi^^kX^t.^^^^^ 

& , m^m.mi 9.34 g g #4^0*% 90 %)„ 

^-NMR (270 MHz, CDC1 3 ) (ppm): 7.65 (d, 1H, J = 8.91 Hz), 7.24 (s, 1H), 
7.00 (dd, 1H, J = 2.43, 8.91 Hz), 4.21 (q, 2H, J = 7.29 Hz), 3.83 (s, 3H), 3.74 
(m, 2H), 2.61 (m, 2H), 2.10 (m, 2H), 1.30 (t, 3H, J = 7.29 Hz) 
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% m H84/103M 



jfp EtOH # 3? # 50 -c fi^ajL. 

4-(l-(2-(l-f ^?l^-3-^)^)^#^l-2-«ui-)T^ 1153 -f-fl^ 
*0 

&&fc&im>k<yo.<l&M LC-MS^^^t^^^^^^ 19 % (N- 

io 

i+#$L M = 393.15, £$>HiL (M+H) + = 394.0 
4-(l-(4-fJ^IU^W[b]^ 

1154 M^&fy) 

15 %(N-^^S^7W^#) 
15 i+#0L M = 430.06, (M+H) + = 431.2 

'H-NMR (270 MHz, DMSO-d6) (ppm): 12.17 (br, 1H), 7.63 (d, 1H, J = 7.83 
Hz), 7.47-7.40 (m, 2H), 7.26 (d, 1H, J = 8.10 Hz), 7.22-7.11 (m, 2H), 6.46 (s, 
1H), 5.86 (s, 2H), 3.34 (t, 2H, J = 7.29 Hz), 2.84 (s, 3H), 2.34 (t, 2H, J = 7.29 
Hz),1.94(m,2H) 

20 4-(l-(4-f^-7-^^l>]^3-^)f^)^^l-2-«^)T^(f 

1155 ftf&fy) 

56 % ^-^M^mim^) 

if#$L M = 474.01, ^SWiL (M+H) + = 477.0 

X H-NMR (270 MHz, DMSO-d6) (ppm): 12.18 (br, 1H), 7.63 (d, 1H, J = 7.56 
25 Hz), 7.53 (d, 1H, J = 7.56 Hz), 7.46 (d, 1H, J = 7.56 Hz), 7.22-7.1 1 (m, 3H), 
6.46 (s, 1H), 5.85 (s, 2H), 3.34 (t, 2H, J = 7.29 Hz), 2.83 (s, 3H), 2.34 (t, 2H, J 
= 7.29 Hz), 1.97 (m,2H) 
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% m IS H87/103I5 



fc*4H^Ml&T*#*l>ft.» St^^l*,^^-. ^5ml>fe 

5ij 309mg 4£&*MMfc. 

f^^^!.>*«f 10ml6B|t» PL#*»Al5ml(42 

T*#, J»^A2nd6B|^^^*ftfll*#A^A*9'hW>t» & 
^iijft. MIWW 2 ml $kfe^m.m\ 120 mg (0.37 

mmol) K(*#*sH-4)f *.>5-f |UHMH*&^ft 
30 %). 

10 

jMfc 3 




15 # 101 mg (0.30 mmol) H(*#*sM-£)¥ £>5-T #L*JMf**- 

2- ^^f - 2 ml Jif &¥ StJfet . 8t#^A 62 mg (0.45 mmol)^^4f^ 
53 mg (0.40 mmol) 4-&ftT& ^iS^&J. 8(rc • 12 > J fr*& 
^^tjiET^^ St^^ 10ml^it*4fejifr^r*luS- 

20 #(6fe 6@£6@t = 1:1)^, 60 mg (0.136 mmol) 4-(l-((^^- 

3- *)? *>5-f ^»#«-2-^u^)T^6@l(^^: 45 %)„ 
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% m # H85/1033; 





i+JNJL M 


£*M*l (M+H) + 




35 


393.15 


394.2 


10 


36 


393.15 


394.2 


15 


37 


393.15 


394.1 


25 


38 


393.15 


394.1 


19 


39 


393.15 


394.2 


67 


40 


407.17 


408.2 


3 


41 


413.10 


414.3 


74 


42 


397.13 


398.3 


26 


43 


409.15 


410.1 


3 


44 


455.17 


456.2 


1 


45 


517.18 


518.1 


8 


46 


413.10 


414.1 


53 


47 


397.13 


398.1 


56 


48 


409.15 


410.3 


81 


49 


404.13 


405.2 


31 


50 


409.15 


410.1 


24 


52 


382.08 


383.2 


65 


54 


416.04 


417.3 


100 


56 


396.10 


397.3 


63 


58 


396.10 


397.1 


95 


59 


416.04 


417.1 


44 


63 


410.11 


411.3 


33 


514 


408.17 


408.3 


83 


519 


421.18 


422.2 


36 


521 


441.13 


442.3 


58 


532 


410.11 


411.3 


65 


534 


444.07 


445.3 


80 


536 


424.13 


425.3 


73 


538 


424.13 


425.2 


11 


615 


461.07 


462.0 


89 


628 


450.00 


451.0 


78 
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ft m # 1186/10351 



3] 

f 148 ^w&tomfe 
i» 1 




# 740 mg (2.8 mmol) 4-f |t^Ci«*Jft*-f 5 ml - 

f &f g&&t » fet£M/f>A 503 mg (3.64 mmol)^^ 773 mg (3.4 
nHnol)3-^f^^f*8NfA»iftilOOlC. 12>hfcj-/£, ;frnA5ml5M 

/^aA 10 ml zMf/fj ft 25 ml #^3k7]c&;&;f ^ft#.#J. 

= 60:l)*Wb, ff*|400nig((^#*8^3-*)f*X4-f ft 
J.-2-^tt)^, ^^^#^(7*^:44%). 



# 4 ml 4 ml l,4-JUS8*fc*»A^I 400 mg (1 .23 mmolXCfcft* 

^3-&)¥ *X4-f ft^-2-^^)^t > I^^A 0.34 ml 5M t^-fc 

z^pA 320 mg (4 .9 mmol)##. & 1 'h Bt . >MP 



15 



#m 2 



:o xx 



^NH 
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*-2^J^)Tfc&»Jfc-f 2 ml f 8| t , 0.5 ml 4M g&K& 

10 £>J 20 mg (0.048 mmol) g 36 %) 0 LC-MS ff&fr-f 

if^fi M = 412.09, £*HgL (M+H) + = 413.1 

Dfefcftl 4] 
15 f 135 ^f&^fctf 

3 ^##&#£>J/^£B#to^. 

$ LC-MS m^^^Sr^^^m^^lWiK. 
20 if^i M = 423.16, £*|0L (M+H) + = 424.3 

f 137 

<m., ^^t^^((i-f&-4-t.wi^-3- 

25 t)f|.)=fM. 




# 60 mg (0.136 mmol) 4-(l-((^M%M-|.)fi)-5-f 
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iflpfi M = 443.11, mm (M+H) + = 444.3 
% 244 -ffc&lhm^ 

LJL HOH.K.CO,.Pd^ ''^AmH BtOH-H.0, Sit >«^~-N 



#10 ml ZMMAM 1.1 g(3.56mmol) ((3-^?t^)f 
-2-^«)^t, 2.4 g (17.8 mmoI>^^4f„ /flArtJMfe#NL 

$jLfa%fe, ;teA220mglO%fc£W&, It^^^ JJH£iU&« # 
60X3. 

4'J^30^4t^> iaAM^*^|220mglO%^4&^, ^JfltA, 

ft, #ffl0.93g*fMMNfc. ^# 0.93 g (2.63 mmol)((2-^*^) 
f L)(2-#J.-4-f *J^*.)Jft*-f 10 ml ZMfa 2 ml ?Kt , &/££;faA 2.1 
g(133mmol)&^$&^^ 11 'h&JVS?, 12.5 ml40 

ftH =2:l)#Mfc, #^'J 491.7 mgl-((2-^«^)f^)-6-«^«^ 
43 %). 5ii±4tffl 'H-NMR ^ LC-MS 0r#^*£-£. 
244 -5-4b^#^^i*w. 
i+JMt. M = 407.08, £*Hfc (M+H) + = 408.2 

^-NMR (400 MHz, CDC1 3 ) (ppm): 7.94 (s, 1H), 7.76 (dd, 1H), 7.52 (dd, 1H), 
7.42 (m, 3H), 7.31 (d, 1H), 7.00 (s, 1H), 5.56 (s, 2H), 3.35 (t, 2H),2.47 (t, 2H) 
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2.15 (p,2H) 
6] 



% 436 4fc^tt#fc 

iti±^ LC-MS mWttt*fUlt&*h&Xt% 436 ^^O^M 
15 if#0L M=396.10, (M+H) + = 397.0 

7] 

f 34 3r#&®m\& 
i 

20 ((l-f^l*-34)fi)(2-MW^^ 



# 829 mg (6 mmol) 2-*8&$J&fr 1242 mg (7.8 mmol) 1-f 
20 ml t , Si^jW^A»A200 pi ZJ&fc 5087 mg (24 mmol) 
NaBH(OAc) 3 ^tfiTtW ^A^^SsLfl^JC^^, /fl & 
25 «^^»^^^7Mfc«t^*, ^&m*]#ft&&&1£m&&M:%T 



ifp& M= 396.10, $*>H£ (M+H) + = 397.0 



10 
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= 95:5)#Wfc, 264mg((l-f ,&*l*-3-&)¥ &X2^ 
^)Kf% 18%) 0 # 264 mg (0.939 mmol) ((1-f &'$l^-3-&)¥ 
*X2-^Jl^*)^"f 10 ml Z^S| t » 50 mg (0.047 mmol) 10 % 

Pd-C ^U«6'J^. ^tHPd-C# 

£^T#***«, *f*J 212mg((l- Wl*3*f JtX^MMW 
&0*%.90%). 

2 

l<(l-f& s ?l^-3-^)f^#^-2^«^f'J-^ 

NH «*, «*. lhr 

# 212 mg (0.845 mmol) ((1-f ^!*-3-^)f MC)(2-MJ&&-W&T 
1 ml nttffct . WzfaA. 1 ml (16.9 imol)^J^^#£&^&T®& 1 * 
Ht. j&Wliifc*], 1^46i^JR^&*Ke.*t:Zi«.Zi» -2:l)*fc4b, « 96 
mg l-((l-f *«5l*-3-*)T J^***-**^*: 39 % )« 

3 

ifYVsH Br ^ C °' a t fVV S ^CO, E , , frVs— CO.H 

NiH,THF,»0..«Ontln ^V^N 7HF-M.0H. IX ^"*» 

# 12 mg (0.342 mmol)£L4Wft#» 2 ml W&*^Af>J#&-f*4k&. 

. 50 mg (0.171 mmol) l-((l-f ^51^-3-^.) 

<"l-2-i&@f^ 34 jul (0.23 mmol) 4-^Tfijti»*»Af!|*^^llt » & 
^60°CTM#40^t. ZMXjQk ft&fc 
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mm-mi^^-zMx^m =3:i)mz, m$ 4-(i-((i-t ^i^m-dt 

^)(^^l-2-Mu&.)T^^@l. #0.25ml4MlLILflS4E*^ 

^mfammk-f^. mfcA&rm&m]> ##ji6mg(o.o42 

mmol) PI mt^kif^: 25 %) 0 

i&i±#J*l LC-MS %&^§:&&b^mffiWZ^tf*Mit> 
M = 379.14, £$>HiL (M+H) + = 380.2 

10 

8] 

# 743 3r4X&tom\&- 
^M- 1 

5-(^#^-2-D^^6@^^j^ 

-^V"* _ 

KX m TEA, CHO» a 12hr. jjLHCl, EtOH, @ ift 
lOhrs, 30% 

15 

# 696 Ml (5.0 mmol) Jl 893 mg (5.0 mmol)^ 
methyladipochloride 10 ml 540 mg (5.0 mmol)4p-^i^^ ^ 

l^«^TW12'J>Bto ^^A20ml 6S|^4ml^ 

ft&^£mZ^Wfr&&&®)£^> ^ 359mg5-(^#^l-2- 

£-)/5U&&B&0*^: 30%) o 



01806662. 3 



ft ® V H93/10331 



#m 2 




#42 mg(0.3 mmol)^^ 103 mg(0.3 mmol)^ft((l,4--f &*5I 



«*.-3-jfe)f l-)-2-f &fefcA£>l 2ml^ 50mg(0.2mmol)/5ff4f5!l^ 5-(#. 

w#>g^ ft^fcjf-im, wz&&&m£&M*t 

= l:2)*Wfc. 5 ml ^ 0.5 ml 4M IL&fWft*- 

10 5gljfcfcA5!l*t. ^^50°CTWlO'J>Bt, ^aA6MM^# 

toj&mj^^&ft:*?* = 10:l)*fe4fc, #5>J35mg B#fb^#(«# 
47 %). i&it^jtffl LC-MS f^^HH-i^^c^^^^^ 

15 if#$L M = 375.19, &*H*. (M+H) + = 376.5 

9] 

# 519 




20 #11.9im(1.19mmol)^0.1MiL^^7jCi|i^i P ^J lOOml^fT 

503 mg (1.19 mmol>>Uif 519 ^4fc£##7K3fr&+ , Pt^>|t^ 



$ HJ 4? ^94/103^ 



%). 

'H-NMR (400 MHz, DMSO-d6) (ppm): 7.37 (s, 1H), 7.19 (d, 1H, J = 8.24 
Hz), 7.09-7.01 (m,2H), 6.80 (d, 1H, J = 7.09 Hz), 6.32 (s, 1H), 5.66 (s, 2H), 
3.59 (s, 3H), 3.26 (m, 2H), 2.66 (s, 3H), 2.27 (s, 3H), 2.21 (s, 3H), 1.95 (m, 
2H),1.81(m,2H) 

10] 

% 39 

[ H-NMR (270 MHz, DMSO-d6) (ppm): 7.57 (d, 1H, J = Hz), 7.28 (d, 1H, J = 
7 Hz), 7.20 (d, 1H, J - 8 Hz), 7.15-7.00 (m, 3H), 6.77 (d, 1H, J = 7 Hz), 6.47 
(s, 1H), 5.69 (s, 2H), 3.60 (s, 3H), 3.31 (t, 2H, J = 7 Hz), 2.61 (s, 3H), 1.99 (t, 
2H,J = 7Hz),1.84 (p,2H,J = 7Hz) 

f 52 

l H-NMR (400 MHz, DMSO-d6) (ppm): 7.97 (d, 1H), 7.91 (d, 1H, J= 6.76 
Hz), 7.57 (d, 1H, J = 7.75 Hz), 7.44-7.38 (m, 3H), 7.30 (s, 1H), 7.12 (m, 2H), 
5.63 (s, 2H), 3.33 (m, 2H), 2.03 (m, 2H), 1.87 (m, 2H) 

f 135 -^N^#]Jk 

'H-NMR (400 MHz, DMSO-d6) (ppm): 7.21-7.00 (m, 4H), 6.79 (d, 1H, J = 
7.29 Hz), 6.67 (dd, 1H, J = 2.43, 8.91 Hz), 6.51 (s, 1H), 5.65 (s, 2H), 3.75 (s, 
3H), 3.62 (s, 3H), 3.31 (m, 2H), 2.59 (s, 3H), 1.95 (m, 2H), 1.82 (m, 2H) 

f 532 -f#&to¥i4H$L 

l U-NMR (400 MHz, DMSO-d6) (ppm): 7.98 (d, 1H, J = 7.42 Hz), 7.90 (d, 1H, 
J = 6.43 Hz), 7.44-7.39 (m, 2H), 7.35 (s, 1H), 7.18 (m, 2H), 5.57 (s, 2H), 3.28 
(m, 2H), 2.26 (s, 3H), 2.23 (s, 3H), 1.99 (m, 2H), 1.84 (m, 2H) 
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\%m\ 10] 

4<H(4-fJJW^ 



# 539 mg (1.44 mmol) 4-(5-f #UPMf^-2-£^)"m&3&& 
£ 4 ml f ^+ , ft^frA 616 Ml (3.60 mmol)^^^^^ 384 mg 
(1.59 mmol) 4- f J--3-(&ft? ^^W*^* 100TCTA*&. iLfistt 

fa.ZJklM* =4:l)*fcflS, 114mg4-(l-((4-fI^«^-3-l.)fl-)- 
5-f fLi^^^^JOTat^WC/ 6 ^: 17 %)^ 68mg4-(l-((4-f ^ 



4-(l-((4-f^^^3-^)f^>5-f|Ll^^^l-2-^tt)T^^SI 
^-NMR (270 MHz, CDC1 3 ) (ppm): 7.71 (d, 1H, J - 7.56 Hz), 7.62 (d, 1H, J = 
8.64 Hz), 7.30-7.18 (m, 2H), 6.87 (dd, 1H, J = 2.43, 8.64 Hz), 6.61 (d, 1H, J = 
2.43 Hz), 6.42 (s, 1H), 5.74 (s, 2H), 4.10 (q, 2H, J = 7.29 Hz), 3.75 (s, 3H), 
20 3.38 (t, 2H, J = 7.29 Hz), 2.89 (s, 3H), 2.45 (t, 2H, J = 7.29 Hz), 2.11 (m, 2H), 
1.23(t,3H,J = 7.29Hz) 

^l#fM««)fl>6-fWM*2-M)Ti6l 
^-NMR (270 MHz, CDC1 3 ) (ppm): 7.70 (d, 1H, J = 8.10 Hz), 7.29-7.17 (m, 
25 3H), 7.02 (d, 1H, J = 8.91 Hz), 6.80 (dd, 1H, J = 2.43, 8.91 Hz), 6.40 (s, 1H), 
5.74 (s, 2H), 4.1 1 (q, 2H, J = 7.29 Hz), 3.87 (s, 3H), 3.42 (t, 2H, J = 7.02 Hz), 




15 
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10 



15 



20 



2.88 (s, 3H), 2.46 (t, 2H, J = 7.29 Hz), 2.10 (m, 2H), 1 .23 (t, 3H, J = 7.29 Hz) 
0*4:24%) 

^-NMR (270 MHz, CDC1 3 ) (ppm): 7.76 (d, 1H, J = 8.10 Hz), 7.62 (s, 1H), 
7.58 (d, 1H, J = 8.64 Hz), 7.25 (1H), 6.84 (dd, 1H, J = 2.43, 8.91 Hz), 6.81 (s, 
1H), 6.65 (d, 1H, J = 2.16 Hz), 5.47 (s, 2H), 4.11 (q, 2H, J = 7.02 Hz), 3.74 (s, 
3H), 3.39 (t, 2H, J = 7.02 Hz), 2.51 (s, 3H), 2.47 (t, 2H, J = 7.56 Hz), 2.11 (m, 
2H),1.24(t,3H,J = 7.02Hz) 

4<l<(5-f««^3-^)f^)-6-f|u»#^l-2-«^)T^^B& 
0*^:18%) 

^-NMR (270 MHz, CDC1 3 ) (ppm): 7.75 (d, 1H, J= 8.10 Hz), 7.60 (s, 1H), 
7.26-7.22 (m, 2H) 5 7.04 (d, 1H, J = 8.91 Hz), 6.83 (s, 1H), 6.78 (dd, 1H, J = 
2.43, 8.91 Hz), 5.47 (s, 2H), 4.12 (q, 2H, J = 7.02 Hz), 3.84 (s, 3H), 3.43 (t, 2H, 
J = 7.29 Hz), 2.50 (s, 3H), 2.48 (t, 2H, J = 7.29 Hz), 2.12 (m, 2H), 1 .24 (t, 3H, 
J = 7.02 Hz) 

12] 

4-(K(4-¥JJ^#^-^ 
154 M%Arfy>) 




10 t#£J<Hj 84.7 mg (0.186 mmol) 4-(l-((4-f ^^J- 
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^3-&)f Jl>5-f KJ^#^l-2-l^.)T^^SI^f - 1 ml THF> 1 
ml t . Bk&^A 1 ml 1M ftJWb****J&#£ 40 °C T 

5 £»J 54.9 mg 3 69 %). 

LC-MS: 

i+#{£ M = 426.11, $«Ht (M+H) + = 427.2 

'H-NMR (270 MHz, DMSO-d6) (ppm): 7.80 (d, 1H, J = 7.29 Hz), 7.60 (d, 1H, 
J = 8.91 Hz), 7.31-7.20 (m, 3H), 6.95 (dd, 1H, J = 2.16, 8.91 Hz), 6.53 (s, 1H), 
10 5.94 (s, 2H), 3 .73 (s, 3H), 3.37 (t, 2H, J = 7.29 Hz), 2.86 (s, 3H), 2.34 (t, 2H, J 
= 7.29 Hz), 1.90 (m,2H) 

mm\ i3] 

##-5&$fcflI i2M®ih7f&, ^vxnt^o. 

15 4-(l-((4-¥JJjL#^^ 
1114 

60 % 
LC-MS: 

i+#$L M = 426. 1 1 , £ 9MIL (M+H) + = 427 .2 
20 [ H-miR (270 MHz, DMSO-d6) (ppm): 7.78 (d, 1H, J = 7.83 Hz), 7.52 (d, 1H, 
J = 8.91 Hz), 7.34-7.17 (m, 3H), 6.77 (dd, 1H, J = 2.34, 8.91 Hz), 6.37 (s, 1H), 
5.83 (s, 2H), 3.78 (s, 3H), 3.32 (t, 2H, J = 7.29 Hz), 2.82 (s, 3H), 2.34 (t, 2H, J 
= 7.56 Hz), 1.93 (m,2H) 

152 -f^^?) 
j*^:63% 
30 LC-MS: 



.3 



% m $ ^98/103^ 



if%4£ M = 426.11, »Hi (M+H) + = 426.8 

l H-NMR (270 MHz, DMSO-d6) (ppm): 7.88 (d, 1H, J = 8.64 Hz), 7.76 (s, 
1H), 7.58 (d, 1H, J = 8.64 Hz), 7.28-7.24 (m, 3H), 6.94 (dd, 1H, J = 2.16, 8.64 
Hz), 5.72 (s, 2H), 3.74 (s, 3H), 3.40 (t, 2H, J = 7.29 Hz), 2.42 (s, 3H), 2.36 (t, 
2H,J = 7.29Hz),i.92(m,2H) 

4<K(5-fM»34)?^-fW^-2-W)Tt(l 
1112 

79 % 
LC-MS: 

itJM* M = 426.11, £*M* (M+H) + = 427.0 

'H-NMR (270 MHz, DMSO-d6) (ppm): 7.87 (d, 1H, J = 8.10 Hz), 7.71 (s, 
1H), 7.47 (d, 1H, J = 8.91 Hz), 7.24 (m, 2H), 7.17 (d, 1H, J =2.16 Hz), 6.84 
(dd, 1H), 5.64 (s, 2H), 3.77 (s, 3H), 3.38 (t, 2H, J = 7.02 Hz), 2.41 (s, 3H), 
2.37 (t, 2H, J = 7.56 Hz), 1.95 (m, 2H) 

[%m>\ 14] 

% 532 HC1 

i % 

# 1.5 ml 4M 50 mg (0.122 mmol)f 532 

53 mg (1.05 mmol) $ #4fc^4&0*+: 97 %). 
'H-NMR (270 MHz, DMS0-d6) (ppm): 8.00 (m, 1H), 7.89 (m, 1H), 7.52 (m, 
2H), 7.45-7.42 (m, 2H), 7.32 (s, 1H), 5.78 (s, 2H), 3.48 (t, 2H, J = 7.42 Hz), 
2.37 (m, 2H), 2.34 (s, 3H), 2.30 (s, 3H), 1 .92 (t, 2H, J = 7.09 Hz) 
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15] 

% 56 ■ftt&toti HC1 & 

tt-NMR (270 MHz, DMSO-d6) (ppm): 7.87 (d, 1H, J = 8.08 Hz), 7.74 (s, 
5 1H), 7.66 (d, 1H, J = 6.76 Hz), 7.58 (d, 1H, J= 8.74 Hz), 7.26 (m, 4H), 5.70 (s, 
2H), 3.45 (t, 2H, J = 7.26 Hz), 2.42 (s, 3H), 2.39 (t, 2H, J = 7.26 Hz), 1.98 (m, 
2H) 

16] 

fete Urata ^ (Journal of Biological Chemistry, % 266 % 17173 

#(Pharmacia)^^]^^>5S,Ai&^^^S^^ cDNA ^j$^f^^4 
4^^^i^(Th5)^^^Ji»^AI&^^^^. » 
1 5 Murakami ^-(Journal of Biological Chemistry, % 270 &, f 221 8 #(1995)) 

i**m 17] 

20 XtiMA^&^^^^^^W*^*^ 

2 ulDMSO &jfcfr*A£»J 50 pi &%&%*M 
16 t#fj^ l-5iig^|iAJJG^I«JJ&^S|^^.Jt5&A(0.5-3.0MNaCl, 
50mMTris-HCl, pH8.0)t^» 50 pi'Mf 0.5 mM^ 

it-^# 4 ^-M«-a^it-tt^^it4^^^(Bacchem)^i£;t^A 

25 #JLfc£&T£$ 5 405 nm &$Jc^ 

39, 56. 58. 59. 63. 148. 154. 519. 532. 534. 
536. 538. 615. 1112 jf* 1114 -f^^^ IC^ 1 nMf>H&f- 10nM 
ftmV£'&> ^MM% 34, 38. 41. 42. 52. 54. 135. 137. 152. 244. 
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340, 436, 514, 521 fa 628 -f4fc£4WL*? ICso # 10 nM H 100 nM 
[$im 18] 

f 39 50 mg 

IUt 230 mg 

JJ>#»& V 80 mg 

fc&*MMfc*Jfc« 11 mg 
m%W^ 5mg 
io #^^^^^(^^]^^^#)^ fit 

^ 20% |l6^***tffl^^*>^^*fe.iPia, 55.it 20 ni, 

^45 o ct^w-^-^i5 j&fe&tA^7r&mwm^*m 

15 19] 

« 30 mg/kg S^JJr^f f*j SD *.£Uii& 

% 39, JsW&¥?XlU 2 

32%6lfr-7jC-0.05%TFA#^^ 52^ 244 -f-^^^>^B, ^47% 
2Jf-zM0mM lMMh^ ; MtfA\SSYfr%% 39 -f & 
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52 


60.5 


12.7 


244 


16.5 


8.9 


39 


16.1 


6.3 
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20] 























(pH7.4) 


0.1 M 


0.5 mL 






EDTA 


l.OmM 






NADPH 


mm 


3.0 mM 






G6P 


5.0 mM 






G6PDH 


l.OIU 






m 


mum- 


l.Omg/mL 








®) 


5.0 pM 








NADPH 


l.OmM 






37 TC, &%\ JSLMm: 
0, 2, 5, 10fc30$-4f 












tfUOOOipmfc^loa^, ^L_L>f 






fl-f ##ftt HPLC 






ft uvmmz. hplc «*j^>ffc 





5 * MR i+£Mr& 

10 fi] -r ^&^^(nmol/min./mg 
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MR 


(%> 


J4 


0 260 


60.3 


JO 


0 329 


29.8 




o 


80.1 


41 


ft no 


73.9 


52 


ft 311 


47.5 


■ 56 


ft 1 1 1 
U.ll 1 


41.2 


58 


ft A/18 


72.3 


135 


0 097 


55.2 


244 


0 211 


57.9 


514 


ft ftC7 
U.U5 / 


48.7 




0.102 


52.9 


521 


0.088 


61.1 


532 


0.277 


36.2 


534 


0.102 


63.0 


536 


0.131 


56.3 


615 


0.159 


62.3 



